Objective: We examined whether a shortened form of dialectical behavior therapy, dialectical behavior therapy for adolescents (DBT-A) is more effective than enhanced usual care (EUC) to reduce self-harm in adolescents. Method: This was a randomized study of 77 adolescents with recent and repetitive self-harm treated at community child and adolescent psychiatric outpatient clinics who were randomly allocated to either DBT-A or EUC. Assessments of self-harm, suicidal ideation, depression, hopelessness, and symptoms of borderline personality disorder were made at baseline and after 9, 15, and 19 weeks (end of trial period), and frequency of hospitalizations and emergency department visits over the trial period were recorded. Results: Treatment retention was generally good in both treatment conditions, and the use of emergency services was low. DBT-A was superior to EUC in reducing self-harm, suicidal ideation, and depressive symptoms. Effect sizes were large for treatment outcomes in patients who received DBT-A, whereas effect sizes were small for outcomes in patients receiving EUC. Total number of treatment contacts was found to be a partial mediator of the association between treatment and changes in the severity of suicidal ideation, whereas no mediation effects were found on the other outcomes or for total treatment time. Conclusion: DBT-A may be an effective intervention to reduce self-harm, suicidal ideation, and depression in adolescents with repetitive self-harming behavior. Clinical trial registration information-Treatment for Adolescents With Deliberate Self Harm; http://ClinicalTrials.gov/; NCT00675129. J. Am. Acad. Child Adolesc. Psychiatry, 2014;-(-):---.
S elf-harming behavior (nonfatal selfpoisoning or self-injury with or without suicide intent) 1 in adolescents is a serious public health problem in many countries. According to population studies, between 5% and 10% of adolescents report past-year self-harm, with cutting as the most commonly reported method. Relief from intensely unpleasant emotions or dying are reported as the most common reasons for such behavior. 2, 3 Only 10% to 20% of adolescents who have self-harmed report receiving any kind of subsequent treatment. 4 Even fewer report having received treatment in child and adolescent psychiatric services. Among those who are referred to specialized care, many will be noncompliant with the treatment or will drop out prematurely because of treatmentinterfering characteristics of the adolescents, their families, or the clinical services. Self-harm is a powerful predictor of completed suicide. 5 There is thus a strong need to develop effective interventions that are accessible and acceptable to adolescents and their families, as well as feasible for clinicians in community mental health settings.
Repetitive self-harm is very often linked to personality disorders, in particular to borderline personality disorder (BPD); this has been well demonstrated in adult populations. 6 Affective instability and a pronounced sensitivity to environmental stress are among the BPD characteristics shown to increase vulnerability for suicidal and self-harm behavior. 7 Individuals diagnosed with BPD are typically highly emotionally reactive, their reactions tend to be extreme, and the time taken to return to their baseline affective state is often considerably longer than for individuals without BPD. Although clinicians and researchers diagnose personality disorders primarily in adults, in the past decade, more clinical researchers have assessed and identified personality traits and disorders in youth. 8 Such traits are highly predictive of adult personality disorders and are associated with increased long-term impairment, morbidity, and mortality. 9 An important question to answer is whether therapeutic interventions in adolescence could prevent the development of adult personality disorders linked to self-harming behavior.
The paucity of randomized controlled trials (RCTs) offers scarce evidence for effective treatments for self-harming adolescents. Wood et al. 10 developed a manual-based cognitive-behavioral therapy-oriented group therapy for adolescents that was shown to be more effective than treatment as usual (TAU) in reducing self-harm behaviors; however, these results were not replicated in 2 subsequent studies from the same group. 11, 12 In a recent RCT reported by Rossouw and Fonagy, 13 mentalization-based treatment for adolescents was superior to TAU in reducing selfharm and depression. However, with this notable exception, no treatment program specifically targeting self-harm in adolescents has so far been shown to reduce self-harm more than usual care. The recent critical review of Brent et al.
14 provides a good update on intervention studies targeting adolescent suicidal behaviors.
Dialectical behavior therapy (DBT) is a comprehensive, principle-based, multi-modal, outpatient treatment that was developed by Linehan 6 for adults with BPD; it was found, in several RCTs at independent sites, to be superior to comparison treatments in reducing suicidal and nonsuicidal self-harm, emergency department visits, and hospitalizations, improving outpatient treatment completion, global and social adjustment, and personality functioning. [15] [16] [17] [18] [19] [20] DBT has since been adapted by Miller et al. for outpatient treatment of self-harming adolescents (DBT-A) with borderline personality traits, 21 through shortening treatment length from 12 months to 3 to 5 months, including parents or other caregivers in weekly skills training groups, and adding a new skills module to address common skill deficits among teens with emotion dysregulation and their families. Several uncontrolled studies have suggested that DBT-A could be effective at reducing self-harm while improving treatment compliance and satisfaction. [22] [23] [24] [25] [26] [27] However, to date, no RCTs of DBT-A have been published. Although RCT studies of standard DBT for adults offer favorable results, our knowledge of the effectiveness of a considerably shorter and modified DBT for adolescents and their families is limited. The primary hypothesis consequently examined in this study was that DBT-A would be superior to usual care in reducing self-harm behavior, suicidal ideation, and depressive symptoms in self-harming adolescents with BPD features.
METHOD
This was a single-blind randomized trial comparing DBT-A with enhanced usual care (EUC). Participants were randomly allocated ( Figure 1 ) to receive either treatment at 1 of the participating child and adolescent psychiatric outpatient clinics in a 1:1 ratio stratified according to gender, presence of major depression, and presence of suicide intent during the most serious episode of self-harm behavior within the 16 weeks before enrollment. Treatment allocation of participants after baseline assessments was based on a permuted block randomization procedure with an undisclosed and variable blocking factor, and daily management of the randomization procedures was performed by an external group.
Participants
Participants were 77 adolescents (age 12 through 18 years) recruited from child and adolescent psychiatric outpatient clinics in Oslo that screened newly referred patients for current self-harm behavior. If screened positively, the patient and the parents were invited to a diagnostic interview in which the remaining inclusion criteria were checked. Diagnostic assessments were made by experienced clinicians blinded to treatment allocation. Inclusion criteria were as follows: a history of at least 2 episodes of self-harm, at least 1 within the last 16 weeks; at least 2 criteria of DSM-IV BPD (plus the self-destructive criterion), or, alternatively, at least 1 criterion of DSM-IV BPD plus at least 2 subthreshold-level criteria; and fluency in Norwegian. Exclusion criteria were a diagnosis of bipolar disorder (except bipolar II), schizophrenia, schizoaffective disorder, psychotic disorder not otherwise specified, intellectual disability, and Asperger syndrome. Self-harm was defined as self-poisoning or self-injury irrespective of intent, 1 including self-harm with suicidal intent, nonsuicidal self-harm, and selfharm episodes with unclear intent. From March 2008 to March 2012, a total of 152 screen-positive adolescents recruited from the participating child and adolescent psychiatric outpatient clinics plus an additional 142 adolescents referred directly to the study from general practitioners, child protection services, or school health services were initially checked for inclusion criteria (Figure 1 ). Of these, 97 were assessed through interviews, and of these, 77 adolescents were included in the study and randomized.
Treatments and Therapists
Patients received either DBT or EUC by therapists working at and funded by the 10 child and adolescent psychiatric outpatient clinics participating in the study. These clinics were all publicly funded, and all treatments were provided free of charge to the patients and their families. Therapists provided only DBT or EUC. Patients received ancillary non-manualized pharmacotherapy as needed.
Dialectical Behavior Therapy. Dialectical Behavior Therapy, 21 delivered for 19 weeks, consisted of 1 weekly session of individual therapy (60 minutes), 1 weekly session of multifamily skills training (120 minutes), and family therapy sessions and telephone coaching with individual therapists outside therapy sessions as needed. Fifteen psychologists and psychiatrists previously unfamiliar with DBT were recruited for the purpose of the trial and were trained through an 80-hour seminar with an additional 12 months of supervised practice on clinical training cases, and were rated for adherence to DBT-A treatment principles. From these candidates, 8 therapists (2 psychiatrists, 5 clinical psychologists, and 1 educational psychologist) were selected after having completed a consistently adherent training case, that is, a patient for whom the therapist under training (in DBT-A) was able to deliver the treatment consistently at the adherent level (score of 4.0 or above) throughout the 19 weeks of treatment of that patient. Adherence to DBT continued to be assessed throughout the trial. For each patienttherapist dyad in individual therapy, 5 videotaped sessions (first 2 sessions and 3 random) were rated by an independent rater (S.L.) trained to and maintaining reliability with the treatment developer group in the use of the DBT Global Rating Scale (M.M. Linehan, unpublished, 2003) , a 64-item instrument scored from 0 to 5, with higher scores reflecting higher adherence. On average, 1 randomly selected videotaped skills training session per group was rated per month. Adherence was defined as a sum score of !4.0.
Enhanced Usual Care. Enhanced usual care was 19 weeks of standard care (enhanced for the purpose of the study by requiring that EUC therapists agree to provide on average no less than 1 weekly treatment session per patient throughout the trial) delivered by therapists (4 psychiatrists, 16 clinical psychologists, 6 clinical social workers, 2 clinical pedagogues, 1 specialist nurse, and 1 psychology graduate student) not trained in or practicing DBT. EUC was not manualized or checked for fidelity, and was either psychodynamically oriented therapy or cognitivebehavioral therapy combined with psychopharmacological treatment as needed. EUC was delivered for a minimum of 19 weeks but could extend beyond the trial time window, depending on the EUC therapists' assessments of their patients' needs. (Further details are provided in the section on treatment implementation and retention).
Patient Safety. The study complied with National Institute of Mental Health (NIMH) recommendations 28 for intervention research with patients at high risk for suicidality. All study therapists received suicide risk assessment and management training before patient treatment commenced. For both treatment modalities, results from the baseline assessments of suicide and self-harm risk, psychiatric diagnoses, and symptom severity were made available to the attending therapists before the first therapy session. Also, when a patient's follow-up data indicated high risk of selfharm or suicide, the study management immediately notified the patient's therapist. The study was approved by the Regional Committee for Medical Research Ethics, South-East Norway, and all patients and parents provided written informed consent.
Assessments
Assessments were performed by independent interviewers blind to treatment allocation at baseline (interview and self-report) before randomization and then at 9 (self-report), 15 (self-report), and 19 weeks (interview and self-report) after the first treatment session. The Schedule for Affective Disorders-Present and Lifetime version (K-SADS-PL) 29 was used to obtain demographics and DSM-IV Axis I diagnoses and the Structured Clinical Interview for DSM-IV (SCID-II) 30 was used to evaluate BPD. The Child Behavior Checklist (CBCL) 31 for parents measured adolescents' emotional and behavioral problems, and the Children's Global Assessment Scale (C-GAS) 32 measured global level of impairment. The Lifetime Parasuicide Count (LPC) interview 33 was used to obtain self-harm history, and the Suicide Intent Scale (SIS) 34 evaluated suicide intent at the most severe self-harm episode during the last 4 months. Participants received a small amount of monetary compensation for each assessment session.
Outcome Measures
The primary outcomes were as follows: the number of self-reported self-harm episodes (suicide attempts and non-suicidal self-harm episodes combined); the severity of suicidal ideation as measured by the 15-item self-report Suicidal Ideation Questionnaire (SIQ-JR; suicidal thoughts rated on a 7-point scale from "I never had this thought" to "almost every day") 35 ; and level of depressive symptoms as measured by the 13-item version of the self-report Short Mood and Feelings Questionnaire (SMFQ) 36 and through the interviewerrated 10-item MontgomeryAsberg Depression Rating Scale (MADRS) 37 during the treatment trial period. Other outcomes were hopelessness, measured by the 20-item self-report Beck Hopelessness Scale (BHS) 38 ; borderline symptoms, assessed through the 23-item self-report Borderline Symptom List (BSL) 39 ; and hospital admissions and emergency department visits because of self-harm during the trial. The SIQ-JR, SMFQ, BHS, and BSL were measured at baseline and after 9, 15, and 19 weeks, whereas self-harm was measured at 9 weeks (covering the first 9 weeks) and 15 weeks (covering the next 6 weeks), and MADRS was measured at baseline and 19 weeks.
Raters and Integrity of Ratings
Two child and adolescent psychiatrists and 2 doctorallevel clinicians, blinded to treatment allocation, conducted the baseline interviews. Ten independent assessors, blinded to treatment allocation and to results from baseline interviews, conducted interviews at trial completion. To ensure the integrity of blinding, a nonblinded project coordinator made all of the practical arrangements for follow-up interviews and collected treatment history data. All patients were instructed not to disclose any information about their treatment. When asked after completion of interviews which treatment they thought each patient received, assessors' responses were correct for 44.2% of patients (Cohen's k ¼ 0.12), indicating that blinding was successful. All interviews were audio-taped, and interrater reliability (IRR) of diagnoses and outcome variables was checked by a child and adolescent psychiatrist 
Statistical Analysis
As exact data on the repetition rate of self-harm over a 19-week observation period for adolescents treated with DBT-A or EUC were not available when the study was planned, the power analysis anticipated a repetition rate over this time span of 50% for adolescents receiving EUC, and 25% for patients receiving DBT-A (building on adult studies of DBT). The power analysis anticipated a 25% research assessment drop-out rate. With an a error level of 0.05, a sample of 150 patients (75 in each group) would be required to provide 80% power with a 2-tailed test. To limit the number of patients subjected to potential nonresponse, a revised mid-study power analysis was planned. This analysis, using a more stringent nominal significance level (0.029) according to the recommendations by Pocock, 40 conducted after completion of the first 40 patients where no research dropouts had been observed, and with a self-harm repetition of 30% for DBT patients and 83% for EUC patients, revealed that the necessary number of patients to be included could be reduced to 80 (40 in each group).
Data analysis was by intention to treat. Means and standard deviations or median and interquartile ranges were computed for normally and non-normally distributed variables. Differences between central tendencies in the groups were tested by independentsample t tests or Mann-Whitney U tests. Differences between the group proportions were tested by Pearson c scores as dependent variables. A random intercept and slope for each patient with an unstructured variancecovariance matrix was used. A likelihood ratio test was used to examine whether the time trend was nonlinear using the maximum likelihood method. For data on repeated self-harm over the course of the trial, generalized estimating equations (GEE) with Poisson and robust variance were used to test for between-group differences in the average numbers of self-harm. Mediation analyses were conducted using structural equation models for outcomes with normal distribution and generalized structural equation models for count data with mean overdispersion. The maximum likelihood estimation method was used in all mediation analyses. All tests were 2-sided, and the significance level was set to .05. Analyses were performed with STATA 13 41 and IBM SPSS Statistics 20.0 for Windows. 42 
RESULTS

Sample Characteristics
Screening, assessment, and randomization procedures leading to allocation of 77 adolescents to either DBT-A (n ¼ 39) or EUC (n ¼ 38) are summarized in Figure 1 . Although some patients dropped out of treatment, all patients were followed from baseline to trial completion with no dropouts from the research. Baseline demographic characteristics, diagnostic variables, and pretreatment suicidal and nonsuicidal selfharm behaviors are displayed in Table 1 . No significant differences between the treatment groups were found on any baseline characteristics.
Treatment Implementation and Retention
Altogether, 169 individual DBT sessions from the 39 DBT patient-therapist dyads and 56 multifamily skills-training group sessions were scored for adherence. The mean score for individual therapy sessions was 4.11 (SD ¼ 0.14; range ¼ 3.43-4.37) and for multifamily skills-training sessions, 4.18 (SD ¼ 0.10; range ¼ 3.93-4.36), both within the adherent range.
Patients in the DBT-A condition were enrolled in the skills training groups after they had attended on average 3 individual therapy sessions (according to the DBT-A protocol, new patients were admitted only at the start of each 4-week skills training module) for practical reasons. The total duration of the treatment was therefore 19 weeks (3 þ 16). For comparability reasons, treatment retention in both DBT-A and EUC patients was counted as number of treatment sessions and number of weeks receiving any treatment during this 19-week period. Within this period, DBT-A patients attended an average of 13.8 (SD ¼ 6.9) individual sessions, 11.2 (SD ¼ 5.9) skills training group sessions, 2.6 (SD ¼ 2.2) family therapy sessions, and 3.3 (SD ¼ 4.5) brief intersession telephone contacts. The corresponding figures for EUC patients were 11.5 (SD ¼ 6.4) individual sessions, 0.5 (SD ¼ 2.1) group therapy sessions, 5.8 (SD ¼ 9.8) family therapy sessions, and 3.5 (SD ¼ 4.4) telephone sessions. Except for group sessions, there were no significant between-group differences in the number of sessions attended. The average number of weeks (holiday absence omitted) receiving any treatment was 14.9 (SD ¼ 5.6) for DBT-A patients and 12.9 (SD ¼ 5.1) for EUC patients. More than 3 dropped individual therapy sessions is considered dropout in DBT-A, and according to this criterion, 10 patients (25.6%) dropped out. In the EUC group, where such strict dropout rules were not applied, 11 patients (28.9%) attended less than 50% of the weekly individual therapy sessions. Three DBT-A patients (7.7%) used at least 1 psychotropic drug for a mean number of 94.7 days (SD ¼ 64.3), whereas 5 EUC patients (13.2%) used such medication for a mean number of 72.8 days (SD ¼ 16.6), with no significant differences.
FIGURE 2
Comparison between patients receiving dialectical behavior therapy adapted for adolescents (DBT-A; n ¼ 39) and enhanced usual care (EUC; n ¼ 38) in frequency of self-harming episodes during the treatment trial. Note: Frequency of self-harm episodes was compared for the time periods from baseline to week 9 of the trial and from week 10 to week 15. Generalized estimating equation analyses with Poisson distribution using exchangeable correlation structure with robust variance showed that only the DBT-A group significantly decreased self-harm frequency, and the between-group difference was statistically significant (D slope¼ À0.92, 95% CI ¼ À1.69, À0.15, p ¼ .021).
www.jaacap.org VOLUME -NUMBER --2014 Suicidal and Self-harm Behaviors and Suicidal Ideation There were no suicides during the trial period. The self-harm frequency in the 2 treatment conditions during the 2 measured time intervals of the trial period is shown in Figure 2 . Whereas EUC patients reported a mean of 4.7 (SD ¼ 5.5) episodes in the first 9 weeks and 3.3 (SD ¼ 6.8) in the subsequent 6 weeks, DBT-A patients reported a mean of 4.1 (SD ¼ 5.8) and 1.2 (SD ¼ 2.0) episodes in the corresponding time intervals. The average drop on logarithmic scale in selfharm frequency in the DBT-A group (slope ¼ À1.28, 95% CI ¼ À1.77 to À0.80, p < .001) was highly significant, whereas the drop in the EUC group (slope ¼ À0.36, 95% CI ¼ À0.99 to 0.26, p ¼ .254) was not. The between-group difference was statistically significant (D slope¼ À0.92, 95% CI ¼ À1.69 to À0.15, p ¼ .021). Both treatment groups had a baseline severity of suicidal ideation well above the clinical cut-off (usually regarded as 31) 35 and showed similar reductions on this dimension over the first 15 weeks (Figure 3 and Table 2 ), continuing to drop in DBT-A patients throughout the whole trial period, while leveling off toward the end of the trial in EUC patients. This intergroup difference was statistically significant according to mixed-effects linear regression analysis (D slope ¼ À0.62 per week, p ¼ .010).
Depressive Symptoms
Both patient groups displayed a significant reduction in self-reported symptoms of depression, but only the DBT-A group showed a significant reduction in interviewer-rated depression; this between-group difference was statistically significant according to mixed-effects linear regression analysis (Table 2) .
Outcomes in Patients Who
Completed the Treatment A separate series of analyses was conducted with only those patients who had dropped less than 4 treatment sessions (dropout criterion in DBT-A; n ¼ 47). The differences between the 2 treatment conditions remained significant for all 3 primary outcome variables.
Associations Between Outcomes and Intensity of Treatment
The differences both in the mean duration of the treatment and the mean total number of treatment sessions between the 2 treatment conditions led us to conduct a series of analyses to test whether these 2 variables would mediate the association between the treatment and the 3 primary outcomes. Total number of treatment contacts was found to be a partial mediator of the association between treatment and SIQ-Jr score, whereas no mediation effects were found on the other outcomes or for total treatment time.
Other Outcomes
The DBT-A group reported reductions in hopelessness and borderline symptoms (Table 2) , but with no significant between-group differences on these outcomes. One DBT-A patient and 2 EUC patients were admitted to the hospital because of self-harm during the trial. An additional 2 DBT-A patients and 5 EUC patients had an emergency department visit for selfharm. These differences were not statistically significant.
DISCUSSION
This was the first randomized trial of the efficacy of a short version of DBT adapted for the treatment of multi-problem self-harming adolescents with BPD features. Treatment retention in this study was generally good, with no differences between the 2 treatment conditions. DBT was superior to EUC in reducing frequency of self-harm, severity of suicidal ideation, and depressive symptoms, with generally large effect sizes for outcomes in the DBT-A condition, but weak or moderate outcomes in the EUC condition. Interestingly, for several outcome measures, differences between the treatment conditions increased toward the last third of the trial period; DBT-A patients continued their improvement, whereas EUC patients did not.
Previous DBT studies in adults have suggested that teaching specific behavioral skills may be an important factor in the reduction of self-harm and depression. 43 Early monitoring and explicit targeting of self-harm throughout the 19 weeks of DBT-A may also have represented an important treatment component. No suicides were observed, and overall there were few hospital admissions or emergency department visits, although there was a nonsignificant trend for DBT-A patients to have fewer visits.
Despite the high population prevalence of selfharm in adolescents, little evidence of effective treatments exists. Adolescents with borderline traits and repetitive self-harm have usually been considered a difficult-to-treat patient population because of their reluctance to accept treatment and their tendency to drop out early, and because of patient safety issues. This first randomized trial of DBT-A suggests that it is indeed possible for adolescents to be engaged, retained, and treated successfully and safely. Only mentalization-based treatment (MBT-A) 13 has so far demonstrated comparable results. From a pragmatic and economic perspective, an important difference between these treatments is the 3-times-longer duration of MBT-A (1 year) compared to DBT-A (4 months). Within the limited observation period, we detected no significant group differences with respect to the intensity of borderline symptoms. Follow-up studies are needed to clarify the long-term course of both this and other outcomes.
All treatments in this trial were delivered at community child and adolescent psychiatric outpatient clinics at no cost to the families, within the framework of the universal health insurance system of Norway. Our patient sample was thus probably less skewed with respect to socioeconomic factors than studies in other contexts; this strengthens the external validity of findings toward similar urban treatment settings. Both DBT-A individual therapy sessions and the multifamily skills training were rated within the adherent range, showing that DBT-A can indeed be successfully delivered within a community mental health setting, not just in university research clinics or by experts with many years of DBT experience.
Although these findings are promising, this study has several important limitations. The study was adequately powered; however, the sample size was small, and findings should be interpreted with caution. The control condition, EUC, was not a manualized treatment, and EUC therapists were not monitored for fidelity. Only DBT-A patients received skills-training group sessions; this implied a significant difference in the treatment intensity between interventions. Although our analyses gave few indications that treatment intensity served as a mediator of the association between treatment and outcomes, the possibility that this may have been an important factor should not be neglected. As in most trials of self-harm, the patient sample was mostly female, and the sample was too small to study gender differences in treatment outcomes.
Among the study's strengths are the absence of dropout from the research, the application of rigorous procedures for data collection, the integrity of ratings and blinding, and the independence of raters. The liberal inclusion criteria and the delivering of treatments in a community mental health setting with patients recruited from a defined catchment area strengthen the external validity of the findings.
Future studies, preferably with larger samples and long-term follow-up evaluations, are needed to clarify whether these positive results will persist. Questions left to be addressed are what the active ingredients in DBT-A are, and whether focusing on specific symptom domains (such as self-harm and suicidal ideation) rather than an entire range of behaviors in the lives of multi-problem adolescents would be more effective. &
